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ABSTRACT: 

PROBLEM TO BE SOLVED: To successively and accurately detect toner residual 
amount from a state where toner is full until a state where it is used up. 

SOLUTION: By providing two devices, that is, an optical system developer 
residual amount detecting device detecting the toner residual amount inside a 
developer container 17 by transmitting light through the container 17 and 
receiving the light transmitted through the container 17, and an antenna system 
developer residual amount detecting device detecting the toner residual amount 
Inside the container 17 by providing an antenna electrode 13 near the container 
17 and detecting the electrostatic capacity of the toner existing between a 
developing roller 3 and the electrode 13. the toner residual amount is detected 
by using the antenna system developer residual amount detecting device while 
the toner residual amount is 100% to 50% and using the optical system developer 
residual amount detecting device when the toner residual amount is ≤50%. 
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^&f£X'cr>£l&lzht: r ). O-Tlzhi— mff&lXZ 
ti&&.otzLizi><7)X'i>&. 

[0040] 3yho-5 2 5rtOCPU2 5a»i, ft 

^co^^Mfi^aigatJ: *)®.&ztitzhi—®& 
s n s a t Tv^i-ttmmmmM&imzx. 

0 h i—m&m^ S N S B ^ffiffitc «fc 0 . 

mmmsmr^&t lx<t> hi—m&mtm2 3 
5vtshi— ?gft£ft5£-r&. 

[0041] hi— Blft^WU r hi— hi- 
-8sfl0%~l 5%?> i>i— ULTfcj . hi— mi 

r 1 5%-2 5% j f&j^ hi— Sfi r 2 5%~5 0 
%j^. hi— Sfi i"5o%~7 5%j hi— 
m& T7 5%~1 0 0%j »06KPiJfcLT^6. 

[0042] CPU25ali. MW-h^y'l 1 

a ~i i dmm'ttom%.<r>{miz±-y hznt 

b . 3fc*^> hi— 8»&tiSlsl882 2KJ: iXWztvrz 
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fttf)fti§)8ft (jS&»*ISI) *W£U ROM25c{:jg 

fifH) <cKst6hi— «*r-***ai», ram2 

[0043] SflM 7X*^«ln-7 3*CEPJn 

^ynzuwc. rvy-i-fcMzxhhi— 

n&mtH^n^o. Ty^i-*^tJ:l.hi— Sft^tB 

1 0<7)j$ttj>— y^^swxr y y^$rff 
iwm&'tf&K ^{t^tuz^nnmsm^. rom2 

5 c K*g«fl $ fix v r-^hfc J: 0 , **>«E«cK 
%t&hi— RAM 2 5 bfclBIg 

[0044] CPU25a&. hi— gft#100%~ 

5 0%<rm*. T>7-i-ttn&mm&®tiimmzft. 
\.\ hi— mm^23izm-thXoizm^mm 
■rs. H4 (a) iz&H&mitimtfv aX'hi 

tZIZit. hi— 5Sfi£ r 7 5%~10 0%j bLX& 

20 5*t&£oiz. hi— m&m^s 23 izm^mm- 
hi— 5%zm>thzx\ hi— m.n 
5%~ioo%j zmtjktfflih. hi—m&75%t 
m&i-zt. hi— m& r 50 %-75%j $r^-rs 
.tat. hi— Tm.^r^23f,zmmmm-th. hi- 

-aS 5 0%$r«ia}-r&^T\ hi— M r 5 0%~7 
5%j *«*LWt4. hi— Sfi5 0%2r^aii-S 
hi— «ft r 2 5%~5 0%j ^^-r&iaK. 
hi— Sft^tl2 3lCfi-t^i*frtl>. -?-<7)fi s Jt^- 

^<ohi—mmmE2 2*<hi— «*2 5%^^ 

30 -r*>rt\ hi— ^ft r 2 5%-50%j fr«^ttt(t 

[0045] hi— ^tt«!aSlHlSS2 2 fcfc^ 

T. hi— Sa* s 2 5%mT2r«jaj^fc. hi— gfflt 
r 1 5%~2 5%j Zmcfh X oiZ. hi—m&m: 

S2 3tc<i^sriiHrrs. znmt. ftme>hi—m 
&m&®&2 2»k hi— ma.1 5%z®ia-t&& 

X\ hi—m. r 1 5%~2 5% j fr^L^tS. h 
i— Sfil 5%£mm-t&t. fhi—ML^m J 

m-hioiz. hi— ^ft«^gi2 3tfi^^frr 
40 hi— ma.o%i:mtiii-iix\ fhi—mtf 

fej Sr^L^tS. hi— ma.0%Z1SGil-rhb. 

rhi—mL^^:im??>^olz. hi— m&m*m2 
3m^zmm-&. 

[0046] mo* 0 izxmmizi *x . m&<r> 
hi— mm.&m,b T>ri-tt(o hi— mmtnm 

»t Srfili. . hi— mktf%m.X'bZ> b % lZl±T>7~h 

ttcohi— mmtum^Mmtx hi—mstzMtb 

L, hi— S**^4T'A&t^Wi3t^(7)hi— S 

s^aiisissj-ajKtT hi— sa^mfti-rsmiRt ttz 

50 hi— ^fil 0 0%*>fehi— im%l£X'*V 



1 3 

-Tlz. 1)*z>mMt®.\frt&Zb1fiX'$ , X. h^-^ 

fig-eft o , i^— r r y >?%£<?y$!fo^-vx'bhti- 

h 'J -y LT . jl— ft' y r -f lr|pj±-ri. C fc 

[oo4 7] *mmxi£. hi—m.*6m 

[0 04 8] mt&m2mz. *$twc?>m2$mMtz^ 

x®5*gmLxmmh. 

[0049] xmmmommt. m i msmtzm^tt 

X C P U 2 5 a <T> h i—imm$s 2 3 *\<7>$5&j 

mi?8iLfzi>0)X'hh. KttnhT-mmiiim 

2 2 . mT>T-1-}y£<r> h -J-HHIIttBB 2 0 ?>;R 
[00 5 0] 3>ha-72 5^CPU25all jfc 

m-^ s n s a t r y^i5^<mmm&m^mz x 
a. 

[0051] l-f— SftS^fct, niz<r> hi—$mm\ 

mt U 5%~6 5%j £«^U J5r£c9h-J— 

[0052] CPU25afcL Mgb»-h'j7yl 1 
a~l 1 dim&Tn*x£ft%?mfe<?Mmz-t-y h 

zti&t. M;J:4OTi (£jB3fsi) 
u m&cosmauzxmnzfTZoztizxo. %<r> 
m&& cast-* hi— m&T-?z& 

tats,. *<wk. mbT-9\,zm%.<r>\f^*i&*i!m 

L. hi—SffiSffflfc LT, RAM2 5btcfB1t$-fr 

[ o o 5 3 1 mz. mtt/u Txmmv-y 3 tewra 
2tih?4 synz&^x. ryTi-u^z^hVir- 
mm&z'+rKd . ryr+ttizx h hi—m.m, 
it. im®nmii'-*>xmzmL<r>+r>7V>7* 

fir&v^ WKZWUU-fZ. -eox-ry-fc-HRAN^ 5 

mm.izxmm'+rKoztiz*'). ^msmm 

%-$-hbi—jmT-f£g.}ii$tl. RAM2 5bfcfE 

iss-its. z<m. n&T-snzm%.<r>tit>^mm 

BfcU ht- Sft^fcLT. RAM 2 5 btjKHicJ^ 

ffi*<2 5%fc^&ix-c7)0«. rv^immmm 

05 ( a ) fcfcltSfca! 
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ffi#Va' fc«r4a-Ctt. h-t-Sft^ r 85% -^io 
0%s blXWp-f&XolZ. hi— «g^S23{C 

fct h-t- imzmtli. >"6 5%~8 5%j fcl/tfl 
^•TSJ:3t. h -f— g»fe>j3§ 2 3 131**311? 

s. ^tfifi^vc' xbmizte. hi—m&i *25 

23lCfI^£:WS. Vb' Va' bVc' (7)19 
£fcft6ttS<7>mE£*U Vb' rg 
10 5%~10 0%j^K. r 2 5%-4 5%j^ 

t i xmx-w&sz v i--m.tm?s> . 
[0055] hi— mAmm<7)-mmw2 5%izmi 
fzmt. %i0icohi--nmtiim2 2tfhi-- m. 

25%^mtH-thtX\.hi—m& r 2 5%~4 5%j 

&$t*i,mv&. m*i<ohi—mmiiim2 2tfh 
i—m.2 5%zmtirt-&t. ztiw&z. xmoh 
i—mm&m 2 2 tz$& \ h i—m&m^ 2 3 
mtftz>£o£m*?zmmt&. hi—im25%£® 
as uai9*>asii . mfewf % m: mm $ tut r 2 
20 2%~2 8%j cm. hi—mg&m 

<DTmmtf 0 %tc»t s t x\ 1 %sij^T-^i>:tc h i— 

[00 56] Z<?>±olZlX. hi—jmiOO%frt> 

h i—vm& LiX'Z y t^tu-ts ^ t *i-c^ . u 
—fry >-^^fco3e^N-'yT'j)i.^- h y -x s<fc*t 

[oo57ii^ ±mmi&mx'te. 

30 tm^^s^t s«sia t *<H*wt* - h y «y : j 
itzti. m^mwmBmm*mzmmmizgmz 

tlS^D-bX*- h y yi/\ aV^[Tn4:X^-h y y 
[0058] 

[Hfflc^m] «±<7)iiBH*^B^f»*^J:dfc. *3£BJI 

o««ifM«iaigs. ssi^a. *-ny y^\ w 

m?8l®im25mW&Ltzft$%KtZz:ttzJ; 

40 ^xtmmmfm&ftvmtmm&zikiii-fmivm 
tzimmnx. immmimftbmemmnmzif 

fl^i^rtcos^Mfi^«iaj-r i.m2<o^as*at . 
st^-l. mmffim.izmixmffii<nim>zm. x\t 
fmffi2co&tt*mMm)£mm-?&z.biz£*). m 
mm&tfmm*t>£tz%&£x\ mmm&zmxiz 

i)^OJEM IzmOi-t h Z. b **T'£ s i-f f y f -f -^[6] 

50 [»ofg#3:i&Hjj] 
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mi i ^wmzmmmmmm^m^mmm^ 
zmwmm-et>&. 

[04 ] mm&mi,zmhmmm&m! l m.<r>y+ 
[05 1 m2mmmizm&mmfmtkiii$mcr>hi- 
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i v— f 3.- -y v ( mmmmm&^R ) 

lla. lib, 11c. lid Sm^-b'Jy^' 

1 3 T>7^B«i 

1 7 mrnmm 

1 5 

2 o Tv^-frit v -t— mmmtam 
22 m^Y-f—mmm^ 

22a LED 
10 2 2b ft-fe^D" 
2 3 h^- 1 
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